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Executive Summary

Zero waste is an ambitious, lotgrm goal to nearly eliminate waste sent to landfills and
incineratorsand to maximize the amount of treated wastewater that is beneficially reused. Zero
wasteis described by the Zero Waste International Alliance (ZWIA) astaof principles by

which fAall di scarded materials aunsed&si §aokdey
the zero wasteg o a | wi | | require Adesi gning and ma r
systematically avoid and eliminate the volume and toxicity of waste and materials, conserve and

recover all resources, a nttat garmot bebreused, reoycled,lou r y  t

composted should be Arestr.i cted’ Zemo ease gdalgne d,
are intended to be challenging and to require comprehensive action.

In 2012, the total reportedage generated itMarylandincluded more than 12.3 million tons of
solid waste an®11 billion gallons ofmunicipal wastewater. Due to limitations in reporting
mandates, the solid waste figure omits sanaerials such as agriculturavastes. Maryland
calculates recycling ratesach year based on a subset of solid waste referred to as Maryland
Recycling Act (MRA) waste, which is comprised primarily of municipal solid waste (MSW)
more commonly known as trash or garbagd consishg of everyday items we use and then
throw away such as product packaging, grass clippifig®iture, clothing, bottles, food scraps,
newspapers, appliances, paint, and battek&3V comes from our homes, schools, hospitals,
and businesseshe MRA requires all Counties and Baltimore City to recytiso (populations
under 150,000) or 20% (populations over 150,000) of waste generated. State government
required to recycle 20% afs solid waste.In 2012, Maryland. recycled 48% of MRA waste.
Recyding in Maryland has made significant progress over the past two decades; in 1992 (the
first year for which data is available), the recycling rate was just 19%.

However, Marylandergienerate significantly more-MSW per person than the U.S. as a whole,
ard continue to dispose @hore tharhalf thesolid waste they generate each year, the majority of
this in landfills. For some materialssuch as food wasterogressin diverting waste from
landfills'has been slow or stagnant. In addition, a variety oferiges havemergedover the
past-decaeli populationgrowth, land use changes, climate change, energy and transportation
costs, fluctuation in markets for recyclable materials, and a lack of sustainable fioxdsntid
waste programsexacerbated by ghal recession These factorshave impacted recycling
programs and policieim recentyears. Moreover, as Maryland achieves higher leveisaste
diversion, theremainingmaterials will increasingly be those for which simple solgiare not
available.

The State also faces challengesnoréasing water conservation and reuseMaryland, some
treatedmunicipal wastewater efflueris beneficially reused including for cooling at power
plants andor irrigation. This practice is increasing slowlgut thelevel of reuse relative to the
amount ofwastevater geneated is low(1.5%)and there are currently inadequate incentives to
use reclaimedwater Reuse onsite within individual businessesand residencess often
complicated or precluded by logallmbing and other requirements

! Zero Waste International Alliance, Global Principles for Zero Waste Communities,
http://zwia.org/joomla/index.php?option=com_content&view=article&id=10&Itemid=8#1

-1-


http://zwia.org/joomla/index.php?option=com_content&view=article&id=10&Itemid=8#1

These challengesequirea newand more comprehensiapproach to materials management

The principles of zero wasier ovi de t he framework for Mar yl at
year 2040. This Plan seeks to broadéine St a tfoeud en recycling of MRA materials to

increase emphasis on source reduction and reuse aaddtess the full waste streaamd

includes proposals for extended producer responsibility (EPR) for reducing packaging and
printed papeto reduce wés at the source by not making it in the first place

As part of its legislatively mandated Green House Gas Reduction PlaBtatieehas established
long-term 2040 recycling and waste diversion goals of 80%.and 85%, respectively, along with
interim tagets, depicted below in Table HS Recycling ratggoalsfor food scraps and yard
trimmings are also included, as it is expected that compasting and anaerobic digestion of organic
materials will contribute a large portion of the additional recycling neéoledeet the overall

goals.

Table ES-1.: Mar yl anddés Zero Waste Goal ¢

2015 2020 2025 2030 2040
Overall Waste | 54% 65% 70% 75% 85%
Diversion Goal
Overall 50% 60% 65% 70% 80%
Recycling Goal
Recycling Goal, | 15% 35% 60% 70% 90%
Food Scraps
Recycling Goal, | 73% 76% 80% 83% 90%
Yard Trimmings
Water Reuse 2% 7% 15% 25% 40%

Implementation ofzero wastestrategies yield considerable benefits, including GHG emissions
reductions, energy savings, extended landfill capacity, addition of green jobs to the economy,
conservation of natural resources, and avoidance of landfill disposal costs.

The nitiatives poposed to achieve the zero waste goals are separateithentollowing four
timeframes

1 Currently underway;

1 2014i 2020;

1 20217 2025; and

1 2026- 2030
The following table, E, lists each of the initiatives, which fall within 8 broad objectives.

Table ES-2: Summary of Zero Waste Initiatives

Initiative | Timeframe
Objective 11 Increase Source Reduction and Reuse
1.1 Study and update source reduction crelajt2016 20147 2020
1.2 Conduct a source reduction outreach campaign directed at 20147 2020
consumers




1.3 Provide source reduction technical assistance to businesses 20141 2020
1.4 EnsureEPRsystems are designed to encourage source reductior 20141 2020
1.5 Increase water Conservation 20141 2020
1.6 Increase water Reuse 20147 2020
1.7 Organize waste Exchanges 20217 2025
1.8 Research methods of encouraging sustainable product design | 20267 2030
Objective 21 Increase Recycling Access and Participation
2.1 Increase mandatory county recycling rates Underway
2.2 Implement multifamilyrecycling Underway
2.3 Quantify the level of business recycling 20141 2020
2.4 Address awayrom-home and event recycling 20147 2020
2.5 Phase in disposal bans on recyclables 20147 2020
2.6 Encourage papsyou-throw (PAYT) 20147 2020
2.7 Supportextended producer responsibility for packaging 201471 2020
2.8 Consider further increases in minimum county recycling and 20147 2020
maximum county disposal rates
2.9 Adopt universal recycling 20261 2030
Objective 3i Increase Diversion of Organics
3.1 Finalize and implement new composting regulations Underway
3.2 Publish composting facility guidance 20141 2020
3.3 Encourage food donation 20141 2020
3.4 Launch an education and outreach campaign targeted to organif 20141 2020
3.5 Phase in @isposal ban on commercial and institutional organics| 20141 2020
3.6 Encourage anaerobic digestion 20141 2020
3.7 Decrease plastic bag usage for organics collection 20147 2020
3.8 Decrease disposal of sewage sludge 20147 2020
3.9 Instituteuniversal organics diversion 20261 2030
Objective 41 Address Specific Target Materials
4.1 Conduct a waste sort 20141 2020
4.2 ~Adopt a disposal ban on electronics 20147 2020
4.3 Establish EPR programs for mattresses and other difficuttanage| 20141 2020
materials
4.4 Adopt a carryout bag reduction and recycling law 20141 2020
4.5 Adopt a beverage container recycling law 20141 2020
4.6 Study potential solutions for pharmaceuticals 20147 2020
4.7 Consider other disposal bans 20217 2025
4.8 Consider product bans for noacyclable materials 20267 2030
Objective 51 Incentivize Technologylnnovation and Develop Markets
5.1 Review regulatory requirements and provide guidance 20141 2020
5.2 Support waste diversion research 20147 2020
5.3 Initiate and fund demonstration projects 20141 2020
5.4 Establish a funding system for provision of financial incentives | 201471 2020
5.5 Establish by 2018 financial incentives for new reuse and recyclif 20141 2020

facilities




5.6 Collaborateacross agencies on business and market developme| 20141 2020

5.7 Incentivize adoption of new programs by local governments 20147 2020

Objective 61 Recover Energy from Waste

6.1 Assess and compare environmental impacts of disposal technol| Underway

6.2 Encourage anaerobic digestion 20141 2020

6.3 Support gasification and other clean energy technologies 20141 2020

6.4 Utilize WTE for managing solid waste after maximum removal o] 20147 2020
recyclables

Objective 71 Collaborate andLead by Example

7.1 Increase environmentally preferable procurement and managen| Underway
of electronics

7.2 Increase procurement and use of compost 20141 2020

7.3 Seek opportunities for regional collaboration 20147 2020

7.4 Create a Statgovernment source reduction checklist 2014i 2020

7.5 Increase procurement of recycled products 20147 2020

7.6 Increase State government recycling rates 20147 2020

7.7 Markedly increase composting and anaerobic digestion of State| 20141 2020
government organiwaste

Objective 81 Conduct Education and Outreach

8.1 Seek sustainable funding for outreach 20141 2020

8.2 Provide funding to local governments for outreach activities 20141 2020

8.3 Establish a zero waste business recognition program 20217 2025

8.4 Conduct outreach at schools 20217 2025

8.5 Conduct business recycling assistance 20211 2025




Chapter One: Background

Maryl anddés Waste Stream

Ma r y | awverdllavaste streamncludes solid waste and wastewater, both of which can be
broken down into a number of component waste streams. A comprehensive plan to reduce and
divert waste will require the State to address each of these components. However, while
Maryland has effecte reporting systems for some types of materials,.itdatKficient data in

other area This sectiordescribeshec o mponent s of dHeamuysingthedbéss wa st
data currently available to the Department. @xgoing goal in implementing thigero Waste

Planwill be to improve the accuracy and completeness of informaiiomvaste generation and
management.

Reported Solid Waste Generation

Each year, Marylartils per mi tted solid waste acceptance
stations, processing facilitiegicinerators, and natural wood waste recycling facilities, submit
information to the Department on the quantity of materials accepted and mahagegithe

previous year.This includes wastéhat.is accepted by one of these facilities before being sent

out of State for managemen€Countiesreportannual recycling tonnageas well as the amount

of wastethey dispose oubf-Statethat does not s through aMarylandpermitted solid waste

facility. These two sources aoembined and adjusted to avoid doubtrinting yielding the

total reported solid waste generaiedViaryland- 12344,735 tons in 2012.

However, thaffigure-underestimat thetotal solid waste" stream Materials that do not pass
through a Marylangbermitted solid waste facility and are not otherwise reported by coamées
omitted This limitation primarily affects the followingaste streams

1 Commercial or industriaivasteshat are sernthrough a private hauléo anothesstate for
disposal or recyclingyithoutfirst passing through a Maryland solid waste fagility

9° Agricultural wastes thateverpass through a solid waste facility, such as manure that is
managed on the fiar or transported directly to another location for land application; and

1 Coal combustion byproducts that do not pass through a solid waste facility, such as those
transported to another site for beneficial use (novevever, thathese are reported under
aseparate mandate, discussed below).

Maryland Recyecling Act Waste and Municipal Solid Waste

A subset of theaotal reported solid waste Maryland Recycling Act (MRA) wasteThe MRA

dictaes the methodfax al cul at i ng t heclingcatesmrid itsessopés limited to a | re
matei al s i n t he fosThis exalidesvarisus neaterfals that aveme not typically
disposed at the passage of the Act in 1988luding rubble, landlearing debris, and sewage

sludge, amongthers® In order to calculate the MRA recycling rate, an MRA waste generation

2 Environment Article, §91701(q),Annotated Code of Maryland
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figure mustalsobe used MRA wastegeneratioris commsd of municipal solid waste (MSW)
plus industrial wastenot disposed of in private industrial landfilldn 2012,6,559,725 ton®f
MRA waste was generatedecause the Department has detailed recycling data for MRA,waste
this subset is typically used wherackingthe status of waste diversion in Maryland. Unless
statedotherwise references to recycling, disposal, or wasteegation in this Plan refer to MRA
materials.

Within MRA waste,MSW is refuse from residential and commercial sources, as well as some
institutional sources (e.g. waste from schools, but not medical wasigure 1 shows the
makeup of MSW by materigl. Paper, food scraps, yard trimmings, and plastic are the most
significant components of MSWhgethercomposing almost 70% of the MSW stream.

Figure 1: Total MSW Generation by Materiakin the U.S., 2011

Yard
trimmings
13.5%

Figure2 showsMRA wastegenerationfrom 1999 to P12. Generation of \&ste has generally
increased ovethat period at an average of almost 4% per yesntil a significantdip in 2008
2009 at the start of the recessiorSince then, @&ste generan has not yeteturnedto pre
recessiorlevels and actuly dipped slightly in 2012 However the historical data suggests that
absent intervention, aspward trend in waste generatigrikely to continue

% TheDepatment does not receive Maryland MSy¥neratiorinformationbroken down by materigbnly

recyclingysoi t currently relies on EPAG6s annual ERAdacpeilzat
report was the latest year available atthetime IBE 2012 annual recycling rate cal c
used throughout this Plan. EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States:

Facts and Figures for 2011,

http://www.epa.gov/osw/nonhaz/municipal/pubs/MS\Aetterization_508_053113 fs.pdf
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Figure 3 depictsper capita waste generation and populatrom 1999to 2012 Maryland has
experiencedairly steady population growttaveraging nearly% per year since 1998ithough
population growth slowed from 2006 to 2008.

Il n 2012, Brecapial wastedgéngratipn was 1.1 tons, bt founds per person, per

day. Thiswashigher h a n EZ®KX @dimate for the U.S. as a whplat4.4 pound per
person, péar day in 20f1suggesting that more emphasis should be placed on source reduction in
Maryland:

Figure 2: MRA Waste Generated in Maryland, 1999 - 2012
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* EPA, Municipal Solid Waste Generation, Recycling, and Disposal in the United States: Facts and Figures for 2011,
http://www.epa.gov/osw/nonhaz/municipal/pubs/MSWcharacterization_508 053113 fs.pdf

®Note that EPA®6s cmhtetablisnshami areernalondedsuéshn Maryl a
as all materials from industrial sources, retread tires, anddealetswWwh en Mar yl andds gener ati ol
adjusted to omit these items, waste generation falls to 5.6 pounds per person, per day, which still exceeds the

national figure.
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Figure 3: MRA Waste Generated Per Capita and Population, 1999 - 2012
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Non-MRA Waste

ReportedNon-MRA wasteincludes construction'and demaolition debris (C & D), sewage sludge,
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land clearirg debris, and industrial wastigsposed in private industrial waste landfill§able 1
shows the total reported waste generation, MRA waste generation, arAdR#nwaste
generation by county 2012

Table 1:Solid Waste Generated by County

County Total Reported Solid MRA Waste Non-MRA Waste
Waste
Allegany 610,140 95,605 514,535
AnneArundel 1,126,947 653,829 473,118
Baltimore City 1,510,018 747,551 762,467
Baltimore County 1,956,546 1,014,621 941,925
Calvert 98,819 67,763 31,056
Carroll 729,060 165,633 563,427
Cecil 154,586 102,327 52,259
Charles 690,423 152,632 537,791
Dorchester 67,122 38,996 28,126
Frederick 358,274 267,482 90,792
Garrett 51,750 42,115 9,635
Harford 418,251 273,892 144,359
Howard 631,774 482,332 149,442
Mid-Shorée 294,869 206,466 88,403
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Montgomery 1,408,438 1,080,344 328,094
Prince George's 1,352,977 683,068 669,909
Somerset 36,843 21,643 15,200
St. Mary's 134,760 77,558 57,202
Washington 217,224 140,215 77,009
Wicomico 164,883 145,752 19,131
Worcester 157,574 99,900 57,674
State Highways 173,459 0 173,459
Total 12,344,737 6,559,724 5,785,013
*Mid-Shore includes Caroline, Kents, Queen Annebs and

Construction and Demolition Debris

A significant portion of nofMRA waste generated is believed to be C & D. Marylpathitted
solid waste fadities managed more th&hl million tons ofMarylandgeneratedC & D in 2012.
The Department does not receive information about C & D generation broken down by material,
but C & D includes wood, metal, bricks, cement, glass, shingles and roofing, plaster, carpet,

asphalt, insulkon, pipes, wires, appliances, and materials from -tdedring associated with

construction and demolition (solil, rock, brush, etcSmaller amounts of paper added paint

may also be included.

A 2006 California study characterizing C & D wastesrfd that roofing, concrete, asphalt, dirt

and sand, and wood wettee predominant components of C. & D:

Sewage Sludge

Marylandr e c'ei v.e s [

therefore unknown. However, of the sewage sludge that remalBwmte a relatively small

nf or mat.i
treatment plants. Table 2 shows. the generation and management of sewage sludge in 2012.
Maryland exports significant quantities of its sewage sludgémost 46% of the 617,626ns
generated in 2012. The ultimate disposition of exported sewage sludge is not reported and is

on on

sewage

portion is disposed, with significant use on agricultural fmdts nutrient value

Table 2: Sewage Sludge Generation and Management in 2012

Tons Percent of Total*
Exported 283,425 46%
Hauled to Another WWTP 121,674 20%
Stored 6,555 1%
Applied to Agricultural Land 107,486 17%
Applied to Marginal Land 8,768 1%
Distributed and Marketed 49,657 1%
Landfilled” 33,536 8%

® CalRecycle, Targeted Statewide Waste Characterization Study: Detailed tBfization of Construction and

Demolition Waste (2006nttp://www.calrecycle.ca.gov/WasteChar/PubExtracts/34106007/ExecSummary.pdf
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Incinerated 6,526 5%

Total Generated in Maryland 617,627 100%

* Totals do not add due to rounding.
A May include some use as landfill cover.

Coal Combustion Byproducts

Coal Combustion Byproducts (CCBs) are residuals of the process of burning coal for energy.
CCBs can be disposed in surface impoundments or landfills' or can be beneficially used in a
variety of applications, including mine reclamation, structural fill &agibns or in the
production of concrete.

The Department collects a fee from CCB generators on CCBs that are disp&atk ior
transported out of Stafe.Generators of CCBs are therefore required to report tons of CCB
generation each year. Table &ottts the generation of variotypes of CCBs in 2011: Figuse
shows the disposition of CCBs in 2011. Eigbtye percent of CCBs were beneficially used or
used for coal mine reclamation in 20°.1.

Table 3;: CCB Generation in 2011

Type Tons*
Bottom Ash 260,706
Boiler Slag 17,730
Fly Ash 975,176
Slag Ash 6,903
Gypsum 525,562
Flue Gas Desulfurization Sludge 2,863
Wastewater Treatment Plant Fine 792
Total CCBs 1,783,732

*One company requested that its reporting be withheld from the 2011 annual report as a trade secret or
confidential commercial information under the Public Information A%d.a result, thesttals include all
exceptone generator.

"COMAR 26.04.10.09.
8 MDE, 2011 Coal Combustion Byproducts Reports,
http://mde.maryland.gov/programs/Land/SolidWaste/CoalCombustionByproducts/Pages/BEedietatorReport

S.aspx
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Figure 4: Disposition of CCBs in 2011*

Disposal Ou
of-State
6% <

*Includes materials stored in'2010 and used in 2011.

Agricultural Wastes

Agricultural wastes, which are generally not reported to the Departimehigde animal manure
and bedding, crop residues, and animal mortalitMaryland is asignificant generator of
agricultural wastes, particularly manure and bedding from poultry and horse &rmiswhich
is reused/recycled under a certified nutrient management plan

\Wastewater

Treated manicipal wastewates discharged from wastewater treatment plants to suvateror
groundwater. In Maryland, approximately 570 million gallons per(d@$ billion gallons per

yea of municipal wastewater is discharged to surface water and 8.3 million gallons per day (3
billion gallons per year) is discharged to groundwater, for a total generation of 578.3 million
gallons per day211 billion gallons per year

State of Waste Diversion and Management in Maryland

Maryl andds solid waste i s naionrofrecycling, xompoatingg ged t
landfilling, incineration includingenergy recovery), and expiorg for disposal or recyclingAs
discussed above, the Department calculates recycling and waste diversion rates according to the
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Maryland Recycling Act.The rates are derived from reports submitted annually by the counties.
The waste divesion rate is the recycling rafdus a source reduction crediiased on county
responses to a source reduction checklgto a maximum of 5%

In 2012,the St a treeydirsg and waste diversion rates wetb.£%6 and 49.0%respectively
Inclusion ofnonrMRA materialsbrings the recycling and waste diversiomates to 53.7% and
57.3% respectively Figure5 below shows historicaMRA recyclingand waste diversion rates
(where availablefrom 1992 through 201°

Mar y | aecytlidgs rate has generally increased since 1992, with periodic, temporary
downturns that may correlate with economic cycles. Figwslows the disp@é and recycling
tonnagesin Maryland from 1999to2® ( A Di sposedo means | andfill
disposl peaked in 2004, and has generally lihec since then as increases in recycling
surpassedncreases in waste generatiofaste dispad in 2012 was lowerthanin any year

during the past 12 years, despite the fact that both population and waste generation have
increased significantly during thaame period -Marylandrecycles significantly more material

per person than the U.S. average? 8tpounds recycledper personper day in 2012, compared

with 1.2pounds for the U.S. as a whoté

Figure 5: Maryland Recycling and Waste Diversion Rates, 1992 - 2012

50%
45% /—\
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@ // == Recycling
§ 30%
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0,
20% 7§
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° The Department calculated waste diversion rates beginning in 2000.
YUsing EPAds method of calculation, Maryl and recycl ed
than the national average.
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Figure 6: Tons Disposed and Recycled, 1999 - 2012

6.00

5.00

i VK\

c

S

£ 3.00 .

2 == Disposed

o

F 500 —a-Recycled
1.00
0.00 T T T T T T T T T T T T T 1

P PO O FTPFEFS PO W
W7D AR AR DT ADT AR ADT AT ADT AR ADT DT AD

Of the MRA materials recycled in Marylandpmpostable materialprimarily food scraps and
yard trimmings) and papeonsistently compse alarge shareFigure7 depictsthe contribution

of various materials to the total MRA tons recyctaer time Thefimi s c e | | catagerpis s 0
largely made upf municipal incinerator ash, but includes a variety of materialsnettdedin

the other categories.

Figure 7: MRA Materials Recycled, 2003 - 2012
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Table4 belowdepictsMa r y | 2062 dedysling rats for the four materials comprising the
largest portionef theMSW stream. This data shows that opportunities remain to capture
considerabladditionaltonnage by implementing policies aimeday materialsparticularly

paper, food scraps, and plasti¢hile the paper recycling ragxceeddMlar y| and 6 s
b e hi mdperkekylliogatefor theplhSof e d

recycling rateat50.7%, i t

|l ags

over al

65.6% in 2011.** Over one quarter ohe waste disposed in Maryland each yegaijser.

Table 4: Estimated Recycling Rates for Selected Materials, 2012

Material Estimated Percent of Tons Left to
Recycling Rate | Waste Stream Capture
Yard Trimmings 70.9% 135% 256,805
Food Scraps 8.5% 14.5% 870,435
Paper 50.7% 280% 904,986
Plastic 8.6% 12.7% 672,487

Recyclingof nonMRA materials idracked separatelyMDE collectsinformation onrecycling
of nonMRA materialsfrom the countieon a voluntary basjsut becauseaecycling ofthese
materialsdoes not count toward compliance with mandatoMRA recycling rates not all
counties submit complete informatioi\s a result, the available data underestimates\iBiA
recycling activitiesTable5 summarizes the neMRA recycling reportedn 2012.

Table 5: Recycling of Non-MRA Materials in Tons, 2012

Material Reported Recycing
(Tons)
Antifreeze 3,675
Asphalt & Concrete 1,073,285
Coal Ash 860,864
Construction/Demolition Debris 340,930
LandClearing Debris 72,482
Scrap Automobiles 116,495
Scrap and Other Metal 578,140
Sewage Sludge 142,433
Soils 399,164
Waste Oil 27,985
Other Materials 42,650
Total 3,658,103

In summary, the current and historical data shows that while there are a nunimalié
opportunities for improvement, Maryland making steady progressin terms ofincreasing
recyclingandreducingdisposalof solid waste However, i e
waste generationrate and the upward trend itotal waste generatiomake source reduction

"d.
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critically importantmoving forward. Finallya declinein recyclirg, wastediversion,andwaste
generationrates in 2008 and 2009 show that these indicatorsre ®nsitive to economic
conditionsand periodic fluctuationshould be expected in the future

Use of Reclaimed Water

Reclaimed water is domestic, municipal edustrial wastewater &t is treated to remove
impurities and is suitable for beneficial reuseRather than discharging treated municipal
wastewater from wastewater treatment plg§W#$VTP) to surface watenvater can be reclaimed
andused for a variety gburposes.Theseuses includeooling, such as at power plants or data
centers,and irrigation at farms, athletic fields, parks, playgrounds, golf courses, highway
landscaping areas, cemeteries, and similar locations. Land applicatiogated municipal
wastewater can aldze usedo recharge groundwater.

Section 9303.1 of the Environment Article states thah Bepditment shall encourage the use

of reclaimed water as an alternative to discharging wastewater effluent into the surface fwaters o
the State 0 The Department has establishedreatdii del i
municipal wastewate?

As of 2014,uses of reclaimed water in-Maryland include 35 spray irrigation systeimes qf
which are at golf coursedpur rapid nfiltration systemsthreedrip irrigation systems, anivo
power plant cooling systems. Together, these uses total 8i@ngallons per day. Figure 8
shows the breakdowthe totalwater reusguantity by activity

Figure 8: Types of Water Reuse in Maryland

Drip
Irrigation
1%

2 MDE, Guidelires for Land Application/Reuse of Treated Municipal Wastewa#D&-WMA -001-04/10,
http://www.mde.state.md.us/assets/document/ MK A -001%20(lanetreaiment%20Guidelines).pdf
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While water reus@as increased in recent yedviaryland reuseenly 1.5% of theotal daily

flow of municipal wastewaterln comparison, Floridathe leadingtatefor water reuse, used

725 million gallons per day of reclaimed water in 20The total WWTP flow for that year was
1,599milliongallons maki ng Fl oridads reuse rate 45%.

The Department expects three additional water reuse projectplacee inservice between
2015 and 2020: one power plant, one WTE facility, ameffedera government data center.
Together, these are expected to tatabdditionab.8 million gallons per day

Current Statutory Recycling Requirements

The cornerstone f  Ma r yurrentsalidvwsaste diversion policy is the Maryland Recycling
Act, which ddines and sets goals for recycling ft countiesin the Statgincluding Baltimore

City). Counties are required to develop and periodically update recycling and solid waste
management plans in order to meet the recycling géale Maryland Departmentof the
Environment (AMDEO or fithe Departmento) i s
plans and for regulatingolid waste facilities. However, the counties, rather than the State, have
direct responsibility for carigg out recycling and solidwaste programs within their
jurisdictions. In 2012, the Maryland Recycling Aeas strengthened with the passage of
Chapter 692, Acts of 2012, which increased mandatory and voluntary recyclindoratae
counties and the State as a whalke shown in @ble6 below.

Table 6: Recycling and Waste Diversion/Goals; Chapter 692, Acts of 2012

Goal or Mandate Current Rate Increased Rate

Recycling rate, counties < 150,000 population 15% 20%
Recycling rate, counties > 150,000 population 20% 35%
Recyclingrate, State government 20% 30%

By Decenber2015, counties must fully implement thplans to meet the increased rates. The
new State government rateeffectiveJuly 2014.The 2012 legislation also set voluntary

Statewide recycling and waste diversion goals of 55% and 60%, respectively, by 20/20.

shows thecurrentrecycling rates for each county, along with thie that will be required of
eachcounty beginning in December 20(dcording to population projections for 2018)As

of 2012,most counties were already meeting the mandatory rates projected for December 2015.

3 Florida DEP, 2012 Reuse Inventory (2013), p. 3
http://www.dep.state.fl.us/water/reuse/docs/inventory/2012_nepemt.pdf

1 Environment Aticle, §89505; $1703,Annotated Code of Maryland

!5 Maryland Department of Planningjjstorical and Projected Total Population for Maryland's Jurisdic(ites
2012),http://www.mdp.state.md.us/msdc/popproj/Population_March27 2012.pdf
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Table 7: Current County Recycling Rates and Future Mandatory Rates

County 2012 Recycling Rate Recycling Rate
Required After
December 2015
Allegany 30.6% 20%
Anne Arundel 45.9% 35%
Baltimore City 29.7% 35%
Baltimore County 41.5% 35%
Calvert 45.1% 20%
Carroll 36.9% 35%
Cecil 37.2% 20%
Charles 49.2% 35%
Dorchester 21.2% 20%
Frederick 46.7% 35%
Garrett 46.8% 20%
Harford 54.8% 35%
Howard 46.8% 35%
Mid-Shore 52.7% 20%
Montgomery 54.8% 35%
Prince Gec¢ 55.4% 35%
Somerset 17.1% 20%
St . Maryo ¢ 34.8% 20%
Washington 55.1% 35%
Wicomico 39.2% 20%
Worcester 29.3% 20%
*Mid-Shore/ includes - Caroline, Kent, Queen Anneos

Challenges

Maryland is well positioned to move toward zero waste. As discussed in Chapter 1, Maryland is
a‘leaderin waste diversion. Historical trends suggest that recycling and waste diversion rates
will continue to increase in the future, leadingréaluctionsin disposal. A number of recent
legislative and regulatory developments will come into full effect over rtexttwo years,
helping to improve county recycling rates, increase Hfiaitiily recycling opportunities, and site

or expand composting /facilities. Maryland counties resources alloware continually
exploring and piloting new services, including ek organics collection and acceptance of
additional materials for recycling. However, Maryland also faces a number of challenges in
achieving zero waste. The following are three important challenges that should be considered in
implementing the initiatigs in this Plan.
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Reducing Reliance on Landfills

Maryland ranks among the most densely populated states in the U.S and is projected to grow by
nearly another 1 million people by 20%0Per capita personal income is projected to increase by
nearly 30% over the same period, which may lead to increases in consumption and waste
generation, exerting pressure on existing landfill capatitjt the same time, as communities
expand to accomnaate population growth, efforts to site new or expanded landfills are likely to
encounter public opposition and trigger zoning and land use disputes.

However, reducing Marylandébés reliance on | an
permitted MBW landfills in Maryland, 22 are owned. by local governments. (One is federally
owned and one is privately owngdConstruction of a landfill requires a capital investment,

which, in the case of a local government, may.be funded by tax revenues or Rwsidime,

the |l andfill generates revenue through #Atippi
facility for disposal. Tipping fees enable local governments to recoup some of the costs
associated with operation of the landfills and admiai&in of solid waste and recycling
programs. Tipping fees may also be used to repay principal and interest on bonds issued to fund
construction of landfills.

Local governments rely on tipping fees generated throughout thdifeulbf the landfill.

Adoption of policies that eliminate or reduce the volume of waste sent to existing landfills also
reduce the revenue stream upon which local.governments depend. Adequate advance planning
and the development.of alternative financing mechanisms for sadith\ead recycling programs

are essential in moving toward increased waste diversion.

Table 8below depicts the remaining capacity of existing MSW landfills in Maryleé8tdtewide

there is an estimated 36 years of remaining capacity at current disgiesa not taking into
account_projected. demographic or economic changes. The facilities highlighted in gray are
projected to reach capacity within the period covered by this plan.

8 Maryland Department of Planningjstorical and Projected Total Population for Maryland's Jurisdic(ip$2)
http://www.mdp.state.md.us/msdc/popproj/Population_March27 201Madfland was the 7th most densely
populated state according to the 2010 Census, U.S. Census Bureau,
https://www.census.gov/2010census/data/apportionaemstext.php

" pProjected increase of 29.1% is from 2015 to 2040. Maryland Department of Plaisilogical and Projected Per
Capita Personal Income for Maryland's Jurisdictions
http://www.mdp.state.md.us/msdc/projection/income/PerCapitalncome_2012.pdf
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Table 8: Remaining Capacity of MSW Landfills in Maryland as of 2012

Municipal Remaining Year to
Landfill Facility Name Capacity Reach
(Tons) Capacity

Alpha Ridge Municipal Landfill 4,149,118 2050
Appeal Municipal Landfill 1,311,550 2033
Beulah Sanitary Landfill 426,395 2017
Brown Station Road Landfill 3,648,161 2021
Cecil County Central Landfill 1,272,941 2026
Central Sanitary Landfill 1,934,011 2037
Charles County Municipal Landfill 2,034,353 2034
Eastern Sanitary Landfill 5,125,000 2049
Fort Detricki Area B & Main Post 707,746 2333
Forty West Municipal Landfill 8,063,818 2109
Garrett County Solid Waste & Recycling Facility 616,300 2034
Harford Waste Disposal Center 85,680 2017
Harford Waste Disposal Center (Expansion) 2,059,202 2028
MidshoreRegional Solid Waste Facility 126,246 2015
Midshore Il Regional Solid Waste Facility 4,433,502 2053
Millersville Landfill & Resource Recovery Facility 5,400,021 2041
Mountainview Sanitary Landfill 515,919 2022
Newland Park Municipal Landfill 2,354,108 2038
Northern Municipal-Landfill 1,182,453 2059
Quarantine Road Landfill 6,180,042 2026
Reichs Ford/Site B Municipal Sanitary Landfill 2,084,129 2045
Somerset County Landfiil Fairmount Site 381,279 2026
Total 54,841,974

(Two permitted facilities that do not currently disposevakte were omitted from Table 8

Mont gomery County. Site 26s construction is on

closedin 2001butSt . Mar y 06 s C o u mansfer statowundepteerparmitd s a

As landfills reach capacity and disposal rates decrease, consolidation of disposal facilities is

likely. While the counties have typically operated separate lantffilisthe future the Sta may

be adequately servéxy thesmaller number of landfills with remaining capaciw/hether

individual landfills choose taccept waste from other areas of tha&twill largely be a matter

of local policy, however, as most landfills are runcoyinty governmerf Consideratia of

| ocal government sé remaining principal and in
will play a role in these decisions.

18 One notable exceptionisthe MBha e r egi onal program, which encompasses
Talbot Counties and operates 2 landfills in the State.

YFor example, Montgomery County states that fas a matt e
usedonlyforsbi d waste generated in the County.o Mont gomery

http://www.montgomerycountymd.gov/SWS/Resources/Files/swp/chapter3.pdf
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TheSt ambdbity to influence disposal met hods i s
status as a signifamt exporter of waste. An estimated 43% of MRA waste disposed in 2012 was
exported for disposaP. Exportation of wastés affected by local solid waste collection systems

and continuously changingcenomic conditions i and outof-State. Counties addies
collection of solid waste in several ways, including by providing waste collection themselves,
contracting with pwate haulers for collection, amallowing haulers to contract directly with
customers through private subscriptions (as is typically tbe foa norresidential waste).

In a publicallyoperated or publicallgontracted system, the county may designate a certain
facility as the disposal destination for all collected waste. In these systems, the county has
control over whether waste exitdid county or the State for disposal. However, private
subscription haulers, nearbpiquitousin the nonresidential sector, are typically not subject to
flow control and may freely export waste to other counties and Stdies economically
advantageous In addition, municipalities sometimes operate their own collection systems and
may contract for oubf-State disposal.

The State does not have authoritydégulate or prohibibut-of-State disposdtansactions As a

result, decisions about expargi will continue to be localized economic decisions, often made by
individual private haulers. Future exports will vary based on changes in tipping fees in Maryland
and neighboring states, fuel costs, and any other factors affecting.the price différetmizdn
in-State and outf-St at e di sposal.. Virginia, which s
waste, is home to a number of large, privately operated regional landfills that accept Maryland
waste; some of these landfills have extensive remgiggpacity’ For these reasons, it is
assumed in this Plan that the current proportion of exf{d%o of disposalwill continue
throughout the planning period. While it is believed that the majority of this dispasatently

in landfills, the exatproportionis unknown

Regardless of whether materials are exported.or managed in Maryland, tretristedto reduce
over time the percentage ®larylandgeneratedvaste that is landfilledwith an ultimate goal of
100% diversion from landfills by 2.

Securing Sustainable Funding

Sustainable funding for recycling programs, particularly for outreach, education, and financial
incentives, is necessary to implement this Zero Waste Plan. Innovative methods to divert
materials require capital for new facilities and equipment. Whilatgrand other financial
incentives may be the most direct method of encouraging investment, they require a sustainable

201 547,66 tons of MSW were exported for disposal in 2012. The MRA waste disposed in 2012 was 3,580,222
(1,547,666 + 3,580,222 = .43). While the definitions of MSW and MRA waste vary slightly, they are sufficiently
similar that this comparison presents the la@silable estimate of MRA exports for disposal.

L SeeVirginia Waste Industries Association, Economic Impact of Virginia's Privabglgrated Landfills, Transfer
Stations and Waste Hauling Compant&sp://www.vwia.com/issues/econorrimpact.php; Virginia DEQ, Solid
Waste Managed in Virginia During Calendar Year 2012,
http://www.deq.virgita.gov/Portals/0/DEQ/Land/SolidWaste/2013_Annual_Solid_Waste Report.pdf
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funding source.(See Appendix B for examples of incentives provided in other states and those
statesdé6 funding mechani sms.)

However, obaining sustainable funding is challenging for several reasons. In the U.S., recycling
programs at the local and state level are often funded by fees on solid waste disposal and
permitting. In Maryland, local governments have experienced reductions enuevrom

tipping fees asecycling has increased and a large portion of disposal has been sent out of State
At the State level, Maryland does nloave authority tocollect perton fees for solid waste
disposal, nor does it colleennual orpermitting kes for solid waste facilities. In this respect,
Maryland is unique amongts neighboring states, including Virginia, West Virginia,
Pennsylvania, and Delaware.

Securing funding through other sources presents challenges as well. The impacts andobenefits
outreach and education programs are sometimes difficult.to measure or isolaethectefore
difficult to articulate when justifying funding.

The Department, local governments, and other stakeholders have repeatedly recognized the need
for longterm funding, including during the Solid Waste and Recycling Study Group (convened
pursuant to Chapter 719, Acts of 2010) and the Composting Workgroup (convened pursuant to
Chapter 363, Acts of 2011 However, no consensus across stakeholders has bebadedn

2004 and again during the 2010 Study Group, the Department discussed with stakeholders two
potential options for longerm funding: permit fees and tipping fees. Local governments were
concerned that State tipping fees would encourage. hauletskéowaste out of State, thus
reducing revenue from county tipping fees. Fees on solid waste facility permits were generally
perceived as the better of the two options, with the benefit of being more predictable across time.
The Study Group recommendegrther evaluation of the two potential mechanisms for 4ong
term funding. It'also recommended a review of alternative options, including proposals for
extended producer responsibility (EPR) for packaging and printed paper.

In recognition of the challengeof securing sustainable funding number of the initiatives
proposed In this Plan are designed to be-medtaining, including initiatives to encourage
beverage container and carryout kidigersionand extended producer responsibility policies.
Howeve, otherimportant componentwill require the State to revisit the funding issukhe
Department, local governments, members of the General Assembly, and other stakalilblders
resume discussions about funding options as r

Increases in WasteGeneration

The Statebs popul at i anore ithal naliop peaple €yd2040.0Sourae c r e a s
reduction efforts are needed to decouple tevageneration from increases in population and
economic growth. This is essential to capturing the environmental benefits envisioned in zero
waste even at very high recycling rates, significaputantities of waste will continue to be

disposed unless wasgeneration is curtailed/Vithout a decrease in per capita waste generation,
Marylandis projected to disposaf more thanl.7 million tons of wasten 204Q despite meeting

an 80% recycling rate
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Complexity of the Lifecycle Approach

Broadening the fags to all lifecycle phases requires engagement across sectors, including
producers, distributors, haulers, processors, purchasers of recycled materials, and consumers.
Materials are likely to cross county, State, and even national borders multiple linmeghbut

their lifetime. Increased collaboration and research will be needed to develop successful, cost
effective programsghat account fothe complexities of product lifecycles.
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Chapter Two: Maryl andds Zero Wast e

Definition of Zero Waste

Zero waste is an ambitious, lotgrm goalto nearly eliminate solid waste sent to landfills and
incinerators. It is described by the Zero Waste International Alliance (ZWIA) set af

principlesbyw hi ch ndAal | di scar ded maetseoruiracless afroer doetshiec
Achievingthe zero wastg o a | wi || require ndesigning and m
systematically avoid and eliminate the volume and toxicity of waste and materials, conserve and

recover all resources, and notbumobury t hem. 0 Products that ¢

composted should be Arestricted? Zeroavdseegdalgne d,
are intended to behallengingand to require comprehensive actioBecause achieving zero

waste reques significant legislative and behavioral changes, zero waste objectives dhg usua
mid- or longrange goals. As a resultxisting zero waste plans other jurisdictiongend to

cover 10to 40 year periods.

Zero wastecalls for recasting issues of solid waste management and recycling more broadly,
taking into account the entire lifecycle @fch product It requires decisiomakers to prioritize
methods ofmaterialsmanagement in order.to maximittee valuerecovered from eacmaterial
EPAG6s Solid Wast e iepfawhxly esmisishta sdtl bfepreferencds in the
management of materialsre good illustrations of.zero waste principleIwo hierarchies
adapted from the EPA versi®are shown below in Figu@(for mateials generallyand Figure

10 (for food scraps).

Figure 9: Materials Management Figure 10: Food Management
Hierarchy Hierarchy

Energy
Recovery

Disposal

22 7ero Waste International Alliance, Global Principles for Zero Waste Communities,
http://zwia.org/joomla/index.php?option=com_content&view=article&id=10&Itemid=8#1
B EPA, Solid Waste Management Hierarchitp://www.epa.gov/wastes/nonhaz/municipal/hierarchy.htm
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Maryl andbds Xealso Wast e

The State has established letegm 2040 recycling and waste diversion goal8@¥ and 85%,
respectively, along with interim milestone targets, depicted b&lovable9. Recycling rate

for food scraps and yard trimmings are also included, as it is expected that composting and
anaerobic digestion of organic materials will contréow large portion of the additional
recycling needed to meet the overall goalnally, the zero waste goals include progressive
targets to increase water reuse.

Table 9: Marylandbé Zero Waste Goals

2015 2020 2025 2030 2040
Overall Waste | 54% 65% 70% 75% 85%
DiversionGoal
Overall 50% 60% 65% 70% 80%
Recycling Goal
Recycling Goal, | 15% 35% 60% 70% 90%
Food Scraps
Recycling Goal,| 73% 76% 80% 83% 90%
Yard Trimmings
Water Reuse 2% 7% 15% 25% 40%

These targets are high; no State in the country hasglgevedthe 2@0 recycling goals
Achievement of these goals is possibil®wever,if the legislation, regulations,outreach,
incentives, and other policies described in this Action Plan are implemented. Each of the
specific initiatives detailed in Chapter fas beensuccessfly implementedin at least one
jurisdiction in the'U.S. or abroad.

For comparisompurposesTable10 depictsrecycling and waste diversion goaldopted byother
jurisdictions. Methods ofaccounting for progress towairthese goals vary widelyacross
jurisdictions. Some of these goals account for materials other than MSW; Massachusetts,
California, Delaware and San Francisco includenstructiorand demolitiormaterials as well as
municipal solid wasteMSW). Massachusetts also includes sdypes ofindustrial and medical

waste as well assewage sludge. Washingiton C6s g o al f oversid® nétudesa st e
wasteto-energy (WTE). Use of materials as landfill cover is also characterized differently, with
Massachusetts and San Francisco counting it as waste divérsion.

As discussed above; Maryland currently uses the Maryland Recycling @&wievirork to
calculaterecycling and diversion ratesMDE interpretsthe MRA to exclude from recycling
wasteto-energy incineration, gasifidah, and similar technologies that destroy waste for energy
generatiorf> The definition of recycling under the MRrequires that the recyclable materials

“Massachusettso goal i s based ohmaterials and somé athermt8Wh di s p o s ¢
as landfill cover is counted as ndisposal for the purpose of this goal, however Massachusetts also calculates a

recycling rate, which excludes these activities.

% Backend scrap metal that is recovered from a wastnergy or gasification process and recycled is counted as

recycling.
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b eretiéirned to the marketplace in the form of raw materials or pradiictsnaerobic digestion
is considered recycling the digestate is ratned to the market (e.g. as a soil amendmensor
an input to acomposting process)The MRA method is in line with U.S. EPA guidance on
measuring recycling’

However,sincethe MRA applies only to mandatory county recycling rates, the Department has
more flexibility in determining how to measure recycling and wastersion for zero waste
purposes. As new practices in managing waste and recyclables develop, the Department will
consider whether these fit within the overall zero waste concept of waste divdrsiaadition,

the Departmentintends to take a more mprehensive approach for the zero waste gbgls
seeking more complete waste generation and management informatidaraciadg progress
across the entire waste stream.

Table 10: Examples of Aggressive'Waste Diversion Goals

Jurisdiction Goal

Massachusetts 2020: Reduce 2008 tons disposed by 30%
2050: Reduce 2008 tons disposed. by 80%

Delawaré® 2015: Recycling rate of 50% and diversion rate of 72%
2020: Recycling rate of 55% and diversion rate of 82%

California™ 2020: Recycling rate of 75%

Washington, D& 2032:Diversion rate of 80%5Send zero waste to landfills and reduce
waste generated by 15%.

Austin, TX* 2015: Diversion rate of 50%

2020: Diversion rate of 75%
2025: Diversion rate of 85%
2030: Diversion rate of 90%
2040: Diversion ratef 95%

San Francisco, CA | 2020: Diversion rate of 100%

Seattle, WA® 2015: Recycling rate of 60%
2022: Recycling rate of 70%

% Environment Article, §91701(n)(1) Maryland Code

2T EPA, Measuring Recycling, A Guide for State and Local Governmepts, 53(1997),
http://www.epa.gov/waste/conserve/tools/recmeas/docs/quide.pdf

% Massachusetts DEP, Massachusetts 22D Solid Waste Master Plan (Apr 2013),
http://www.mass.gov/eea/docs/dep/recycle/priorities/swmp13f.pdf

# Delaware Solid Waste Authority, Statewide Solid Waste Management Plan For Delaware (2010),
http://www.dswa.com/pdfs/Statewide%20Solid%20Waste%20Mgmt%20PlanAdopted42210.pdf

30 California Pub. Res. Code § 41780.02(a).

3 Washington DC, Sustainable DC Plan,
http://sustainable.dc.gov/sites/defaulé/§/dc/sites/sustainable/page_content/attachments/DCS
008%20Report%20508.3j.pdf

32 Austin Resource Recovery, Master Plan (Dec 15, 2011),
http:/www.austintexas.gov/sites/default/files/files/Trash_and Recycling/MasterPlan_Final 12.30.pdf

% San Francisco Environmemesolution No. 00D3-COE, Resolution Setting Zero Waste Date (Mar 6, 2003),
http://www.sfenvironment.org/sites/default/files/editgrloads/zero_waste/pdf/resolutionzerowastedate.pdf
3 Seattle, Resolution 30990, Zero Waste Resolution (July 16, 2007),
https://www.sattle.gov/util/groups/public/ @spu/@garbage/documents/webcontent/02_015860.pdf
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Figurell below compares theero waste goals with status quo projected recychies (The

status quaecycling rates werprojected by calculating an average annual percent change in the
recycling rate over the period fro2®00 to 2010, then estimating tteg¢al expected change in

the recycling rate from a base year of 200bh e A i rorganiesaraeeapictsthe projeced
recyclingratefor all materials except food scragsd yard trimmingswhichwould increase

over time to the rates listed in Tal8le Thegraphdemonstratethatincreasedrganicsrecycling
couldclose much of the gapecessary tmeetthe zero wastgoals. The ‘dashed line depicts the

two years of actual data collected since the projections were made.

Figure 11: Recycling Rate Projections
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Benefits of BetterrW¥waste Management

Expanding Business Opportunities and Sustaining More Jobs

Increasd recyding generate employment. Research by the Institute for Local -Belfiance,
published in 2013, found that composting or mulching of organics employs more people on a
perton basis than does incineration or landfilling. Composting yielded 4.1 job® ©80ltons

-26-



of composted materiathile landfillingyielded 2.Jjobsand incineration only 1.pbs* A 2011
paper by the Natural Resources Defense Council concluded that if the entire U.S. were to
achieve a waste diversion rate of 75% by 2030, it wousdilrdn more than 1.1 million
additional jobs (counting direct jobs impacts orify)This is because disposal activities require
relatively little labor, estimated at less than 0.1 job per 1,000 tons man&ifdC estimated
the following direct jobsimpacts, per 1,000 tons of material, of selected recycktajed
activities:

A Processing of recyclables: 2 jobs

Processing of organics: 0.5 jobs

Manufacturing paper, iron and steel using recycled materials: 4 jobs

Manufacturing plastics using recycled tergals: 10 jobs

Reuse of metals: 20 jobs

Reuse of glass: 7 jobs

> > >

Conserving Natural Resources and Saving.-Money

Recycling and source reduction conserves natural resources. For example, recycling one ton of
paper conserves the equivalent of 17 trees éd@D7gallons of water. Each ton of crushed glass

that is recycled saves 1.2 tons of raw-materials in the manufacturing of new’ gkisslly,
recycling and source reduction result in cost savingsedycingdisposal costs.The average

tipping fee at Miryland landfills is$58 per ton. Recycling of MRAnaterials avoidecdhearly

$173 millionin tipping fees in 2012r ($385 million if noAMRA materials are also included)

Water reuse displaces the need for sources of potable water and replenishesajevswices
Increasing water reuse #% in Maryland could displace the need & billion gallons of

potable wateannually

Reducing GHG Emissiens and Saving Energy

Implementation ofzero wastestrategiesvould yield a reductiorof 4.8 MMtCO.e per year by

202Q relative to the 2006 baselinemission®, representing8.6% of the total emission
reductionsneeded to achievae mandated 25% reduction Btatewide GHG emissiorisy 2020.

In 2012, Maryl andads recycling, S otivitres eeduced&SHG ct 1 o n
emissiondoy more thar6.2 MMtCO.g, relative to disposalThis is the equivalent adliminating

emissions frormearly1.2 million passenger vehicles.

% |nstitute for Local SekReliance Composting Makes $en$e: Jobs through Composting & Compost Use
http://www.ilsr.org/compostingensetables/

% NRDC, More Jobs, Less Pollution: Growing the Recycling Economy in the(20$1),
http://docs.nrdc.org/globalwarming/files/glo_11111401a.pdf

3"EPA, Communicating the Benefits of Recyclihdtp://www.epa.gov/osw/conserve/tools/localgov/benefits/#four
CalRecycle, Glass Trivia and Facts,
http://www.calrecycle.ca.gov/RecycleRex/RecyCoolClub/Newsletter/Glass/TriviaFacts.htm

®¥Marylandds Greenhouse Gas Reduction Act Plan (2013),
http://climateclange.maryland.gov/site/assets/files/1392/mde_qggrp_report.pdf
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Recycling and source reducti@ave energy. In 202, Maryland savedmore than49 million
BTUsfrom recycling and source reductiaie equivalent of:

A The aanual energy consumption ofore thard30,000 households
A The energy fronmearly8.4 million barrels of oil
A The energy fronmearly400 million gallons of gasoline.

Figure 12: Benefits of Waste

Conserving Landfill Capacity Diversion in 2012

Recycled more than 6.6 million tons of

Achievingzero waste will also drastically .
solid waste

reduce the amount of space neefbedandfills.

As of 20, Ma r YWMSW lardfilshad 3%

yearsof remaining capacityl' he 3.0 million
tons of MRA materials recycled in 2D$aved
anestimated ® million cubic yardsof landfill

Saved an equivalent of over 13.3 million
cubicyards in landfills, or the equivalent of
$385 million in avoided tipping fees.

space”® Includingnon-MRA recyclablesaves

of more thar,000 Olympiesized swimming GHG emissions of almost 6.5 MMTCO2e,
pools). equivalentto 1.2 million passenger cars.

Increased Revenue
Saved the energy from 8.4 million barrels

. : . . of oil or 400 million gallons of gasoline
The expansion of business opportunities, job

creation, and siting of new facilities tecycle

and reusevasteleads to an overall economic
boost to communities. State and local tax
revenues and local permitting fees increase wi

Saved annual energy consumption of more
than 430,000 households

more tharil3.3 million cubic yardgthe volume ‘ Through MRA recycling alone, avoided

expansions in recycling and reuse businesses

thatfor each 1,000 tons of recycled MS¥iere of potable water.

2006South Carolina study, for example, found Displaced the need for 3.2 billion gallons
was a total economic impact of $236,000, with

additional state tax revenue $8,687%

39 EPA, Measuring Recycling, A Guide for State and Local Government (1997),
http://www.epa.gov/wastes/conserve/to@smeas/docs/quide.p@@ne cubic yard in an average MSW landfill
holds around 1,000 pounds (1/2 ton).

“OHefner, Frank and Calvin Blackwell, College of Charleston Department of Economics and Finance, The
Economic Impact of the Recycling Industry in Soutir@ina (2006),
http://www.epa.gov/solidwaste/conserve/tools/localgov/docs/ecorompiactof-recyclingsc. pdf
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Chapter Three: Zero Waste Action Plan

This chapter lays owt series osuggeste@ctionsto move Maryland toward its zero waste goals.
The actions are grouped in® broad objectives. In furtherance ofeach objective, near
medium, and longterminitiativesare identifiedn the following timeframes:

1 Currently underway

1 20147 2020

1 20217 2025

1 2026- 2030

A full list of the initiatives gpears in the Executive Summary, Tabig.E
Objective 17 Increase Source Reductioft and Reuse

Background

Source reduction and reuse, in that order, are the preferred methods of waste diversion. Source
reduction involves changing the way products are designed, manufactured, purchased, or
consumed in order to preveexcesswaste, rather than managing it afteioccurs. Reuse is

using a product or material again for its original purpose, without the foeqafocessing or
manufacturing.Source reduction and reuse are optimal because they eliminate the need to
landfill and incinerate materials and avoid thergly and expense required to sort, transport,
process, and manufacture the materials into n
source reduction is preferable, in terms of greenhouse gas emissions, to all other options
(recycling, lanéfilling, or combustion) for most materials. The same is true with respect to

energy usé?

Currently, Maryland uses a source reduction checklist, completed by the counties annually, to
recognize and measure participation in source reduction initiatives. The Depanraintains

i nformation on its @ABuy Recycledo webshte to
addition, it promotes a Buy Recycled training gnam and manual developed by Maryland
Environmental Serviceand provides information and resourcesctmunty governments for
recycling presentations to students.

*1 The exceptions are aluminum canmdium density fiberboard, dimensional lumber, and carpet, which are better

to recycle, accordi ng thisisWYbsdRdd recyclifgRsfassamep tb displace 100 gel@ant i [ t ]
virgin inputs, whereas source reduction is assumed to displaersgycled and some virgininput® See EPA,

Why Recycling Some Materials Reduces GHG Emissions More than Source Reduction
http://epa.gov/epawaste/conserve/tools/warm/SRvsRagyetm|

“2 Aluminum cans and dimensional lumber are the two exceptions. EPA WARM Model,
http://epa.gov/epawaste/conserve/tools/warm/index.html#excel

“MDE, fBuy Recycled, o
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/SpecialProjectsfRagesRrand
Programs/Recycling/specialprojects/Il.aspx
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While source reductiors currently measured for MRA purposes using the activities listed on the
source reduction checklist, Marylangill ensurethese activities are translatinginto real
reductions in wastgeneration Actual source reduction is difficult to quantifyom yearto-year
because waste generation tends to fluctuate with economic cycleshanadonditions that vary
over short periods of time.oF example, yard waste and otlgebris mayncrease in a year with
an extreme weather evemthile construction and deolition debris may increagie following
yearas damaged property is demolished and rebtitiwever, over longer periods, adoption of
zero waste principles should tet reductions in wastarough the following mechanisn

1 Reduced material use in manufacturing, filling, packaging, and-distribution

1 Increased product durability and reparabjlity

1 Increased opportunities for reused donationand

1 More efficient consumer behavior (ejgurchasing less food, better understanding of

expiration dates, managimgore organic materials through-site composting, etc.)

Some of these changes are vadigned with economic goals and are alreagparenin global
trends, such as progressifiegghtweightingd of packaging over time. Others, such as increased
product durability, may run counter to existing economic.incentives and possibieiiens
should be considered.

To complement the existing s@erreduction credit system, the Department will track per capita
waste generation to ensure there is an overall danchwend in generation ovemie. Maryland
should strive to reduce waste generatiorfite pounds per person, per day by 204@om
appioximately6.1 pound per person, per day in 201Zhis wouldresult in a reduction of more
than 33 million tons of waste from 2013 through 2040, disgosal 0f9.6 million fewer tons
over that period, assuming thero waste goals are met.

Initiatives

20147 2020

11 Study and update source reduction creditsby 2016 Mar yl andds source
checklist, which is used to determine source reduction credit for the purpose of calculating
the county andtatewide waste diversion rates, was established in 2000. The cheuklist
be reexamined to identify additional source reduction strategies and to make any other
improvements that may further encourage source reduction. A source reduction checklist
appgicable to State agencies willsal be developed (see Objectiye 7

1.2 Conduct a source reduction outreach campaign directed at consumer#chieving
source reduction in the residential sector requires individuals texamine their
purchasing behavior.While source reduction is the optimal strategy environmentally,
recycling has historically received more emphasis in outreach efforts and individuals are
likely to be less familiar with the concept of source reduction. A source reduction

“EPA, Decision Makerso6 Guide to Solid Waste Management,
http://www.epa.gov/osw/nonhaz/municipal/dmg2/
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campaign would @ucate individuals on the benefits of source reduction and ways they can
minimize waste. To the extent possible, the outreach campaign should build on existing
i nitiatives, such as EPAOGs fnFood: Too Good
HateWast 0 campaign, both directed at avoiding

1.3 Provide source reduction technical assistance to businesseBIDE should provide or
fund technical assistance to help businesses identify the causes and types of waste in their
organizationsand develop plans for source reduction. This assistance could include waste
audits and staff training. The Department should also.-update and expand its source
reduction website to include business case studies and guidance documents for achieving
sourcereduction in business and institutional settiigsaddition, this information should
be distributed through the Maryland Green Registry as another way to encourage
businesses to reduce waste.

1.4 Ensure that Extended Producer Responsibilitysystems aredesigned to encourage
source reduction Discussed in detail under ObjectiveEPR programs shift the financial
and/or physical responsibility for managing products at-a&frdde to the producers of
those productand away fromlocal governments. EPR g@gramscan encourage source
reduction if theyrequire producers to contribute to ewoidlife management based on the
qguantity of waste their products generate. Many of the European systems for packaging
EPR impose stewardship fees on each producer basi@ tamsand type of material the
producer uses in its packaging. The intent.is that producers will seek to reduce the weight
of packaging used and switch to packaging types that have a lower environmental impact.
Direct takeback programs (in which eaginoducer takes actual, physical responsibility for
managing its discarded. products) may also create incentives for source reduction and
product redesign.

1.5 Increase water conservation (source reduction). In addition to reuse of treated
municipalwa st ewat er, wastewater can be Asource
businesses and residences. This is accomplished by reducing water consumption and
reusing water osite. The Department has published extensive outreach materials and best
managemetrpractices on reducing water usdgelhe Departmenill continue ta

A Conduct outreach related to water conservation in business and residential sectors,
including by promoting EPAG6s Water Sense
A" Work with counties to evaluate possibdg for reuse of water within homes,
including greywater and roof runoff;
A Expand financial incentives for installation of ldlew fixtures and appliances and
other watefconserving measures;
A Provide or fund individual technical assistance for large woess of water; and
A Evaluate rate structures or surcharges that would encourage customers to reduce
water usage.

4 MDE, Water Conservation,
http://mde.maryland.gov/programs/Water/WaterConservation/Pages/Programs/WaterPrograms/water _canservation

ndex.aspx
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1.6 Increasewater reuse.Mar yl anddbés wuse of recl ai med water
relative toleading states The Departmenin consultationwith stakeholdersyill evaluate
options toencouragedditional use of reclaimed waténcluding:
A Requiring proposed projects or facilities that would use more than a certain threshold
quantity of water to use or consider use of reclaimatir®®
Establishing financial incentives for use of reclaimed water;
Conducting outreach and training to potential users of reclaimed \aater;
Reviewing existing guidelines and treatment requirements for water reuse
periodically to identify anyinnecesary barriers

>

> >

2021- 2025

1.7 Organize waste exchange A waste exchange is.a market where individuals and
businesses can offer and obtain materials for reuse, preventing them from becoming
wastes. This can be a physical location, such as a paint reuse program hosted at a local
household hazardous waste phaif, or a-website. There are many examples of waste
exchanges that serve various geographic areas in thé’Uh& there are currently no
exchanges serving Marylafft.MDE, in consultation with stakelders, ‘will work to
establisiregionalwaste excharegin Maryland.

2026-2030

1.8 Research methods of encouraging sustainable product designThe zero waste
principles advocate a shift of focus <upstream to issues of product design and
manufacturing. ~Maryland should encourage sustainable design andfaotaniog
techniques that reduce the amount o f wast
lifecycle. This strategy, while a defining principal of zero waste, can be challenging to
promote through government policies because of the complexity ofatesisiking at the
design and manufacturing stages. This is particularly true where producers are
multinational. companies and Maryland policies affect only a small portidimeafoverall
operations.

Maryland will conduct research and evaluate optiomsefcouraging sustainable product

and process desigmwith an initial focus on businesses with manufacturing operations in

the State.Experience in other states and other countries will be leveraged to develop a set

of recommended policiesExamples of pproaches being explored in other jurisdictions

are as follows:

A Product labeling, certification and other forms of recognition can signal to consumers

that a product has been designed and manufactured for source reduction or enhanced
recyclability. The Department will examine voluntary efforts of producers to create

“% california law requires use of recycled water for certain nonpotable uses (cemeteries, golf courses, parks, highway
landscaped areas, and industrial and irrigation uses) where there is an available source of recycled water of adequate
quality. Ca. Water Code § 13550 et seq.

“Southern Waste Information Exchange, Materials Exchanq
http://mxinfo.org/list.cfm

“8 The website MDRecycles.org contains a directifriecyclers of various materials serving Maryland, but the site

does not focus on reuse and does is not an exchange, in that it does not allow users to receive materials.
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zero waste manufacturing processes; for example, Nestlé has committed to making all

of its European factori®®s fzero waste fac
A Or e g o n OMateripl$ Mamggement in Oregon: 2050 Vision and Framework for

Action® identifies several possilties for influencing upstream design and

production. These include subsidies and other incentives for sustainable product

design, standardization of measurement of product impacts and environmental rating

systems, and business outreach on the benefiigef chemistry*

Objective 271 Increase Recycling Access and Partigipatien

Background

This objective seeks to increas@astediversion by making recycling as widely available as
disposal across all sectors and all areas of the State. * To complement increased access, this
section alsoidentifies actions that will incentivize, and eventually require, participation in
recycling opprtunities.

Businesses and institutions are target sectors and present unique challenges. In Maryland, most
nonresidential generators must privately contract for collection of waste and recyclables. The
State and local governments lack adequate irdtion about recycling that is currently
occurring in these sectors. In addition, businesses have waste streams that tend to vary from the
residential sector and across business types. For example, a restaurant may generate mostly
organics while an officevould generate maostly paper.

Product Stewardship:and Extended Producer Responsibility initiatives cogidficantly
advanceMar yl.anddés obj ect i RreductStewardshipisease recycl i ng

A[ T] he act of mi ni mi zi ng doaahimpabts, and mdxieiziyg, env
economic benefits of a product and its-packaging throughout all lifecycle stages. The producer

of the product has the greatest ability to minimize adverse impacts, but other stakeholders, such

as suppliers, retailers;andcs umer s, af’so play a role.d

While Product Stewardship initiatives can be voluntary or mandafofgtended Producer
Responsibility(EPR) is a mandatory type of product stewardship that includes, at a minimum,
the TrTequirement t h aility for hte proguctoedtendseto Posbnsungels p o N s
management of that product and its packaging. There are two related features of EPR policy: (1)
shifting financial and management responsibility, with government oversight, upstream to the
producer and awayrom the public sector; and (2) providing incentives to producers to

i ncorporate environment al consideratins into

“Environmental Leader, fANest| ® MMadktesr iZes,00 WaBdate. Pl &,d g20
http://www.environmentalleader.com/2013/10/18/nestbkeszercwastepledgefor-all-europefactories/
%0 Oregon Department of Environmental Qualitjaterials Management in Oregon: 2050 Vision and Framework
for Action(2012),http://www.deq.state.or.us/la/pubsfsdsw/2050vision/MaterialsManagementinOregon. pdf
"EPA defi nes g rteeaasigncohchkemica praducts and pratesses that reduce or eliminate the use or
generation of hazardous substancés EP A, Gr e htm/wew?epaige/greephemistry
22 Product Stewardship Institutettp://www.productstewardship.us/
Id.
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These concepts are aligned with the principles of zero waste discussed in Chapter 2. Their
effectivenessderivesfrom the application ofi ncenti ves fAupstreamo to
position toimprove recyclability and reduce the generation of waste through better product
design and marketing practice€PR as a strategy for addressing aikg waste overall is
discussed under this objective. For additional strategies involving EPR faufzrinaterials,

see Objective 4

Initiatives

Underway

2.1 Increase mandatory county recycling rates.Recent legislation, Chapter 692, Acts of
2012 increased the mandatoopunty recycling rates to 20% and 35%, depending on
population.Revisedcountyrecycling plans to achieve the new rates must be submitted to
MDE by July 2014, with full implementation by December.2015.

2.2 Implement multi-family recycling. Section9-1711of the Environment Articleequires
apartment and condominiurbuildings with 10 or more units to provide recycling
opportunities to their residentsffective October 1, 2014. The law also required counties
to address muHiamily recycling in their required county plans by October 1, 2013. 89
1703.

2014- 2020

2.3 Quantify the level of business recycling. Businesses are not currently required to report
waste generation or recycling to the Department. Unlike residential recycling, business
recycling does not generallgccur through county or municipal programs, so many
counties lack accurate information on these activities. As a result, it is believedaiea
commercialrecycling is occurring than is captured in annual MRA reports. Accurate
information about business recycling is important, not only to measagress toward the
zero waste goals, but to determining where additional outreach efforteeated.

In 2010, MDE convened a study group to consider various solid waste and recycling issues
in Maryland. The Study Groupdetermined thathe lack of business reporting a
significant impediment to quantifying waste diversion in the businessrssutiagreed
that recyclable material processowghich currently have the best available information
should be encouraged to report voluntatflyin 2015,MDE will:

A Notify processors that they are encouraged to voluntarily report recycling tonnages to

the counties;
A After one year, ascertain whether voluntary reporting has been successful;

*MDE, Solid Waste ManagemehtRecycling and Source Reduction Study Group Final Report, p. 20 (2013),
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/Publications/Documents/SW%20Tas
k%20Force%20Final%20Report%20FINAL%207%2031%2013.pdf
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A If voluntary reporting has failed, examine the experience of Montgomery County and

_ otherjurisdictionsthat alreadynandatereporting of business recycling; and

A If mandatory reporting is required, support legislation that would require processor
reporting

2.4 Address awayfrom-home and event recycling. Maryland should consider methods of
encouraging or requiring recycling opportunities in public spaces and at|speemns.
Possible initiatives include:

A Provision ofgrants for recycling bins in public spacesto municipalities or counties.
Promoton of similar programs hosted byrivate forprofit or notfor-profit
organizations, such as the CeaCala/Keep AmericaBeautiful Recycling Bin Grant
Program.

A The hase inin 2017,0f a mandate on provision of recyeling bins wherever trash
cans are located in places open to the public. “Vermont has begun a similar initiative
with the passage of a 2012 law which will reguiecycling containers at all State and
municipally owned places where trash cans are located.

A The postingogfr esour ces and information on MDEGSs
events.

A Promotion of mandatoryecycling as a catition of county and municipaspecial
event permits.

2.5 Phase in disposal bans on recyclablesSeveral U.S. states, such as Massachusetts and
Wisconsin, have prohibited disposal of certain recyclables for which adequate recycling
opportunities are available. iBhincludes recyclable paper and cardboard, glass and metal
containers, and plastic bottles. Disposal bans may apply to generators of the materials,
haulers, and solid waste facilities. MDE will evaluate access to recycling services for these
materials ad develop a series ofcommendegrogressive disposal bams2018 Similar
to the organics disposal ban discussed under Objective 1 above, these disposalildans
begin with the largest generators of the materials. (For disposal bans as a method of
addressing specifiatget materials, see Objectivddiow.)

2.6 Encourage payasyou-throw (PAYT). PAYT systems incentivizendividuals to change
their recycling and disposdlehavior In most existing systems, trash pickup is funded by
flat fees or taes. In'a PAYT system, an individual pays a variable rate for trash pickup that
I's based on the amount of trash that the ir
to the individual, though its cost is actually internalized into the price feh fpackup. A
study sponsored by EPA examined disposal behavior in over 1,000 PAYT communities. It
found that PAYT programs reduced residential MSW by an average ofllié% source
reduction andncreased recyclingnduse of yard waste picku

In Maryland, pricing systems vary by county and municipality. A few Maryland
communities have instituted PAYT pricing, including the City of Aberdeen and Charles

®Vermont Act 148 of 2012.

®Skumatz, Lisa A., Ph. D. dahrow (BT inthe US: 2006Updateremch, fAPay as
Anal yseso, prepared for US EPA by Skumatz Economic Res
http://www.epa.gov/osw/conserve/tools/padtisera06.pdf
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